Since its inception (1), a number of changes (2) have occurred to the Transcription Factors Database, some details of which will be described here. This database is designed to capture and contain information about the properties of transcription factors, their interrelationships, the nucleic acid and amino acid sequences that encode them, and the DNA sequences they recognize. This information has been sequestered into different tables so that, through the use of relational database management systems, the existence of relationships between the various entities represented in the database may be apprehended. A question that arises frequently is 'How many transcription factors are there?' Though it is difficult to arrive at a single number that answers this question, the current numbers of entries in this database may provide some handle on this issue. Rat cJun, mouse c-Jun, and human c-Jun may be considered as three distinct transcription factors, although in a particular cell line or tissue source, only one of these proteins would be expressed. Furthermore, since Jun only has function within the context of the loosely defined entity termed AP-1, c-Jun could be considered, rather, as a subunit of a transcription factor. A central issue in answering the question of 'How many transcription factors' is whether one defines a transcription factor as an activity or as a molecule, but one answer to this question can be found in the entries of the TFD POLYPEPTIDES table, which currently corresponds to 1447 distinct polypeptide species.
A number of commercial and noncommercial tools now exist for using the sequence information contained in these tables (3) . A slightly different class of tools has also been under development. These tools are designed to provide a groundwork for the use of 'visual reasoning' in studying relationships between objects having precomputed positions on large genomes, and are designed to provide graphic workbenches for the study of genome sequences, such as that of the organism E. coli (4) . The use of the TFD SITES table for this category of analysis (5) may be of some value for the study of the long continuous and contiguous sequences that are now being produced by genome sequencing efforts (6) . Figure 3 presents sample entries in a number of TFD tables. In a typical SITES entry (3A), there exist a number of fields (trn unit, locat ref, and n prob) which did not exist in the 1.0 release. The locat ref field now serves to distinguish locations that are defined relative to an mRNA start site from those that are defined relative to other numbering schemes such as arbitrary fragment or full genome coordinates. The n prob field contains a precomputed value that estimates the probability that the SITES entry will occur by chance in a random sequence of identical length, and the values in this field can be used in different ways. For example, sequence analysis datasets are now generated whose contents are restricted to SITES entries whose n prob values fall below a certain threshold. The n prob field can also be used, subsequent to a sequence analysis, to compute the statistical significance of a match to a specific SITES entry. In a DOMAINS entry (3B), a distinction now exists between the structural and functional classifications of the respective entries, which are represented by the struc clas and func clas fields. In release 4.2, the DOMAINS table contains 412 zinc finger entries, 299 homeodomain entries, 85 helix-turn-helix entries, and 133 entries of other classes.
A principal difference between the 4.2 release and the 1.0 release is in the existence of pointers tables. These tables (N_POINTERS and X_POINTERS) might also be considered as 'relation matrices' or 'correlation tables', and can be used as hard links between any of a number of molecular biology databases (Genbank, EMBL, SwissProt, PIR, Genpept, NCBIBackbone) and TFD. A TFD X POINTERS entry is presented ( Figure 3C ) which shows a typical cross-reference between TFD and an external database, which in this case is between a TFD POLYPEPTIDES entry (P00221, rat AP-1/c-Fos) and an entry in the NBRF-PIR database.
Though the ELEMENTS table is no longer contained in TFD, an initial set of cross-references between TFD SITES and EPD (reference 7, the Eukaryotic Promoter Database) has been produced. EPD is linked directly to the EMBL nucleotide sequence database, and it is possible, for those entries which correspond to naturally-occurring promoter sequences, to establish maps between TFD SITES entries and the general purpose nucleotide sequence databases such as Genbank and EMBL. Database retrieval tools that would access these links and cross-references are now under development.
The TFD database is available as a set of flat ASCII text files (each corresponding to a TFD table), or as a simple ASN. 1 (Abstract Syntax Notation) file from the NCBI repository, or from the EMBL file server, as well as a number of different CD-ROMS. At NCBI the contents of these files have been loaded into a number of database managers, including Xbase (dBASE, Foxbase, dBXL, etc.), Paradox, Oracle, Sybase, and 4th Dimension, but in principle the flat text files may be imported into any standard relational database manager. SITES datasets as well as amino acid sequence (DOMAINS, POLYEPTIDES) datasets, intended for sequence analysis, are also available from
